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(54) ADAPTIVE ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an adaptive antenna, having 
satisfactory performance capable of effectively suppressing only an 
interference wave component, while preserving a desired wave component 
and setting an appropriate load factor that reduces the effect of a radio 
wave environment of an applied system. 

SOLUTION: This antenna is provided with a signal position detector 6. 
which inputs output signals of IQ signal converters 4-1 to 4-N which 
produce an in-phase signal and an orthogonal signal from a receive signal as 
an output signal and a reference signal, detects the position of a known 
signal series included in the output signals, and outputs a positional 
information signal and a signal extracting means 12 which extracts a signal 
part, in which the known signal series is included from the output signals of 
the IQ signal converters based on the positional information signal, inputs 
an output of the means 8 and the reference signal to a load factor 
calculating means 8 and calculates and sets a load factor. 
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^I^JiJ ^ * y i: . ±IS I Qft-§-'^J^©Ul;^i{I-^ i: ±|E 
«ffl-^SrA;^L. ±1EI Q«-^SEmi&<^W;'}fS^;i»e>± 
<^)^:^^-e:•^^lc:*l■1-5±f5 1 Qft-^|gm«rom;'3fS-^Jw*f 

Qm^^^^niiiMa^(Diti^tn^±m^mmmiw 20 
mim 3 1 ±iE I Q<t^i5msrom;^ft^^A;/3 L 

L> Jij^ic-rix1ffSlit-t?rtU;^1-6JSJSic;r7irs/ hit 
fS-^^A;^L. A;^$*xfc±IEJifeic-fn«^«^{cji 

;'3 ^«iE UT±iEit««^fhSL¥^{cA;^-r 

i^*«4i m&i».^7±yhmiE^mi±^mm^ so 
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nr^-ff ^■:fryy-y'r. 

Iff 7 1 mmm- j:'o^!$. LfciiE-a-sfe^foffl;^ 

SSt. ±IEI Qff^^i^|gC)m;'3m^^A;'jLT±IE|fi 
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T4^-t-6#.Haffi^^?M^ y ±ffi I Qft-^^mss 
Ttiif«{t^^A;^L. Ati^fitz±Bm&m-rfimm 

Jlj!g^■fi^^g#ft■^©^■i^^4^^iS'3v^T±fBft■^ttW 

ISm^^tll;/3L, ilEiSiSic^i-^-fey h^iE^S^fcli 
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4rM]E-r 5 r i tr«Fm i: i-5ff *9 1 0 * 1 
[0 00 1] 

[0 0 0 2] 

^SfeiSB- I KVol. J75-B-II.No. 

11, pp. 721-732, Nov. 1992J Ic^ 

[0 0 0 3] mi 5(C^DV^T, 1 - 1 ~1 -N(4*i^T 
20 ^T:^T•fe TU—TVr i-1 0 0^«^i-S„ 2- 
1~2-NI±. ST-T>x^l-l~l-N©gftilT- 
3-l~3-NttSftfi-^?:x-:^^/Wft-^|r^ife 
-f-?>A/DaEm^. 4-l~4-N(4A;'3ff^(7>IHSBfe 
^^fc iU^jt^^^^-^^-^S I Qft^SEI^. 7 0 l±# 

Rgft-^Sr^^-r 5ft^4^l&. 8 (4 I Qm-^aE»|g4 - 

1 ~4 -N<7)tti;^!ft^i:#fiS{f^;^^f,fta€rg1-»-r5?t 
«^i:lf»#^-efe D , 9- l~9-N(iS^§§, 10 
tt^fiK^-C-feSo I Qm^'2m§§4-1~4-N«a;^) 
fg-^$:x, (n) ~x» (n) tL, ^iilCfnJ0i--5^ 
30 S5:w. ~w» ir-fSo */c. -a-^^Kittl;t/ft-^Sr z 
(n) ti-^o [gltff^*3J;l>'2 irPn^f^LfcS 

[0 0 0 4] mi 5Sr#R8LT, '^%nT ^zTy- ^^T 

=flJ#^$IJ^9-rSt<75T-fc.5, mi 5(0*^-T:/X-f 1 - 
1 ~ 1 -NlCA«-f 5^aJSt*J<tt;^gfJSEtt^ftfil2 - 
40 l~2-NT'S{t^tl. A/D^J&§§3- 1~3-N(' 

xi (n) ~x» (n) T-g-f-o rixbC)ff-^xi 
(n) ~xk (n) |C*1-UT. #fi#.icw, ~w.. 
-^fiyil OtCj;i5^fi!cLTdl;'jffi#z (n) 
?>„ igfa#,l^ff^¥S8T'(4, <t-^4fiKS§7 OT-^fife^ 
n.S#R^{f-^d (n) ift-^x, (n) ~x» (n) 
P)ta;f3m^z (n) t#fiSm-§-d (n) (©llft-^tt;^;^? 

50 ^>v{ct^i.bfmwm.^v^'^-t^. ^(ox^mm 
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<IJ±, iifco^ (1) izJ:<o^ibbti?>o 

[0 0 0 5] 

mi] 

X(h) = [Xi(n),X2(n),...,x^(n)r o) 

i?=-7ir(ox^(/) 

[0 0 0 6] i^lC. M^<^*{i^a«*SSr^L. T(± 
teSSr^-to WfiS; (2) T^i-J; 5 ^i^^fi^^^w, ~ 
w» LTj^o^iJ'^^ hyVT'foD, X (n) {iiC 

(3) T'^l-i^'tCfS-^-x, (n) ~x» (n) ?r®* 
i: LTj^oJiJ-c^' hyu-e&So *fc. ^ (4) iJiU^iC 

(5) T'*-rj;5(-Rf4ffiM=ff?iJ. Pf±1fSffifii'<^ h 
>'UT*fc5o 20 

[0 0 0 7] it (4) tiXxfiZ (5) ^;:i3^^TLf4^^^ 

5;^fe(4SMI (Sample Matrix Inv 
e r s e) ifet iliixTV^S. S: ( 1 ) T-t^^$^^fc^^ 

(n) ~x» (n) (C»Cr^)SLfctii;'3fi-^z (n) 
(Ci3V^-C#Mffi#d (n) irffiS^SfiV^ft-^fife^ttfflJjBE 

[0 0 0 8] 

# 5 r i: /iS T' # I ^ i: V ^ 5 o fc„ 

[0 00 9] ^(r>^m-t±m(r>X 5 i'i^HSr#P»i--5fc 
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[0 0 10] iiM^-Y^/wrottf^Wi^^, ^MIX 

[0 0 1 1 ] 

lf«ISgwtb;^ft;^i:±|EfitjHt«fi^S:A;^L. ±151 

# fjtvS ^fiKtti;']m#(c Jo (t 5 ±IE#HB,m-^ i 1=SM<o<g; 
•:^ro^4^^*^^(cSff••r5±E I Qft^iggi^totii 

[0 0 12] rro%BJtc#5T^7'r-cyr>x-^-|4. 

S':JV^T«jELT±IE^^S«^tfSE^S(CA;'Jl-5JSJS 

[00 13] ro^eg(^«6Ti/7'T-r7'TVx:M4, 
±IS»*^i(c^57'^^7'x^:/7:^x-?-|ci3V>T> ± 
IE I QfS#^^»ttl;^^#Sr A;'3 LT±IEm;'3ft-^© 
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^^mm L-C^JiK Lfcfflic(Djf jSicT tut ^ff ^cD^ti 

[0 0 14] r«|g!giC^5T^^7'T-f7'T>'x^l4. 

[00 15] r»^?^lC#.ST^/7'x^yT>'x-tl±. 
±Eff *JS 1 *>f3»*«4 5 *)COV>-fti*>l 

[00 16] ::<;)^PJ(C'^ST:$^Vx^:^T:/x:^n. 

±fEt»*]S 1 i^it>n*m 4 h(D\,^-rM^ i mK.m<o 

[0 0 17] r»^§^(c^5Ty7"r^'yT>'x^(i, 

. [0 0 18] rro^BJ(c#ST^7°r^':/7'yr-^tt, 
7-fe:s' hfflIE#gd»f>»*ffWA;^|;i>E=ri-5tBMtf?iJ*5 
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[0 0 19] :iO«B^|;i#2)T^yr-f7'Ti/x:)-|l. 

[0 0 2 0] rro^B^(r-^5T^7°x^:/Tvx-t(l, 
f|J^B^•1r^>/^^»tlf|5li, ±tei»*:«9 l;I«5T;?'7"x^• 
^ T >'7^-t (7)Sff t l^ta^t^fc J; T>*it$ft-^Sr tii 
^«m<oW;f3fS-§-Sr A;^ LT±SlU;'3ft-^(7)BlfSro^JS 
20 ;^|-r5m 1 roJ^&^;^-7-lr y YW^^t^m^. iifS^ 

•1-5#,Ha{I-^m?iJ^ ^ y t . ±15 I Qft-^^^t§(7)aj:/3 
30 ±IEffiB1t«ft-^^A;^)L, ±tei Qft-^^^^(Offl;^) 

50 >7'-f-<r>iti^fH^M-r?>±m I Qft-^^lfeS«Z)m;^fH 
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[0 0 2 1] -0*BJtC#5T^>^T^-7'T>'r:Ml. 
±Elf*5Sl 0E«coT^7'x^'7'Ti^7':^^cloV^T. 

[0 0 2 2] rro^BJi^#,?,T^7'T^':/'TVx-^ll. 

±IEIt*« 1 0 i fci4li*3S 1 1 iE«c(^T</rx-r :/T 20 
V7^:^(i*3^^T. ±l5JS«IS:i-7-fey ^«^^rom;'3-t- 
X t <^ T'fe 

[0 0 2 3] 

<r>nm<Dwm i srs^-r^fiJcBiT'fe^o e (± i Qft-^^^ 

^\<^X I Qm-^IEmSl4(oa;/3fS-^A»e,|!E4P<^ft-^5R?iJ 

(Personal Handy — phone Sys 
tern) roSife^fflt-fS^-a-l-tt, PHS|a#c03:= 

wMi^mm-r^. rrr-^. ^j;ttf2i!fe^-^(73j;5 ' 

yx^'yrvx■^-^co^^Ttiil^•t5c 2i^:u~y(4. g 

u-^T'feSo rroi 5':c2«ku-^lc:jiffl-r5T^7' 
4ix5»T\ I Q(t-^^tjl^4 0ffl*f§^x, (n) ~ 50 
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XK (n) ^Xtit-t^^^Wl^^^QKl^^ fE^ 

ft^x, (n) ~x» (n) ;6»P>gE*P{f ^^?iJ;4S^ 
*n-CV>5^5^fc{t«rftffi-t-5, fttb^ixfcfS^Sry. 

(n) ~yK (n) #,^{S-^^?lJp< ^ ^ 7 T- 

(1) tl^^lrikroii: (6) »J;5l-tf1S1--5o 

[0 0 2 5] 

[iC2] 



[0 0 2 6] ^ (6) (::i5V>T. ^ (2) -CvT^Lfcip 

T-fc«9. Y (n) (7) T-^-fJ: 5 ^^Cft^y . 

(n) ~yK (n) ^S^i: LT«FO?(J^;J' h/Wt?fo 
^0 tfc. ^ (8) ib-iL)?^ (9) T-^1-J; 5(-R(4ffi 

xmm Lfc;a5, ^Jxfft^^i^s^^prom^^T'^tf fc:3:« 
^" , n'i-mm.mm^^^xmB- 1 1 . v o i . j ? 

5-B-II, No. 11, pp. 7 1 3-7 2 0, N 
ov. 1 9 9 2J lC^$ix5J; pl-iC (6) T?4-X.?3tL 

(4, mMt^z (n) t#Raft-^d (n) (©M5J-ft-^« 
r tic it), mtliS^z (n) (wJo^^T#M^f-§-d 

[0 0 2 71 *«ig«)||J6WJ^fi|l(Cj:5T^7'TW:/ 
it-^i:L-CfflV\ ft-^x. (n) ~x» (n) ;i»ibl€*fl 
LTlta^iStf»*fT5»-C. fi^x, (n) ~x» 
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(n) {c#tn5B(faiS^:5^i#fig{t^wffiM«g*T 
[0 0 2 8] lllfero?Kffi2. 02ii. Z(r>^m(onM<D 

:t-y± y hitsig 1 1 xm^^ntzmm^mmicmzx 

[0 0 2 9] lllS(^JI^ffilfSie^L/cT^^7'x^'^Ty 

(n) ~y» (n) (C-^S n^erSiSfiit^i #BB-ft^S 

ffoTl^T'tjy. (n) ~y« (n) I^#^tl5fi>fa& 
fiK5>i:#RB,ft-§-d (n) (OffiHttfiTL. ry^x-Y^ 

mmmx\±. ^-r^ni:^tj:mi^wmm^m^^-ty 

T-ttaj$n5ft#y. (n) ~y» (n) SrMEL. ft 
-^y. (n) ~y, (n) iC^^tl^mMi^lS.^ t^m 

y (n) -yn (n) /i5jijg^^|fe^}f o^-g^T t , 
y. (n) ~y» (n) iZ^^it^mmmi^'i^ t^MiM 

-td (n) «r)ffirai4(g;T-f5r i:Ji<, r^-^y-^rfr 
(0 0 3 0] *II;^C7))F^^T'(4, JlJKSc;t7-fe -y 

^\z.'^miis-y^y hMiE^®2 1 (cii9#RSft-§-d 
(n) lw*fLTjaiK|gC^Mc^||iE^m\ rcOjfe*#f, 
nSd. (n) ?rfflv^TlSfa^fctf^^fT5ri:frJ;o 

Tt. y, (n) ~yN (n) Cl-^StlS^SJSfiJc^^ i 
#fi3ft-§-d. (n) (DffiM(OfgT;4^^-frlf 5(OT-, 

loosi] mmmms. m4n. ro^p^tonigcD 

mm2X'7T^LtLT^-f'r>c:fr>'7-r<ommnM7L. # 
Ha,ff-§-d (n) tmtim^z (n) roM^>Sr**5j*aL 

§§1 4^^i^Tv^5„ 

[0 0 3 2] ^JfeOJF^^ 3 jlJS^::*-7-irs' Ht^^ 
f. tfSSfiSlc^S^ixSillliSfcftli^bfcffiA f 
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ft^z (n) ry-fy-^yrvy--)- 

J: 5 «iEi3 J: xy--^m%m^'^^m 8 J; 5 <^««»ff » 
tff-^x, (n) ~x« (n) (i*f1-5#«#,IS(Cj;5 

S, Af> , Af, +6lc>P|-LTtf^tfcffl;'3fS-^z 
10 (n) i:#Mffl-ti:(D||^S:^^§gi 4{c<t(9*fe. 
SEi:;*-^-^^ i>M:E#Sl 3T'{4r(0||^{t-§-SrA;'3t 

[0 0 3 31 rr-r\ l§l5(4Jl!S^;r71r-y h^MS 
(Fs) i M^m-i-S;^) u-<yw (>?)-0fajS«;'jtt:) roM 

rtLit), ^jg^;*-7-fe-> ^<D^i^^||^:Jis#^^^^i^- 
©^5>^t■^«;'3«^i*p1-5ffi|^;^|S$)Sr r 

[0 0 3 4] £i±ift0^LfcJ;5(c> nm^-^y^y vm. 

^Sl l<^fflSEiCiSM«Sffi*5flMSrl^oTV>5»'g-T' 

■§-z (n) t#,Baffl-^(D^^ft^(0«;^);45ft/hi/i5« 

30 [0 0 3 5] t£io. rrT'H> liicrofflig^^^jt^ffi 

Af. -5, Af. . Af. + 6 iCjftLTlS^^ilLtti;'? 
m-§-z (n) fciD^^^^d (n) -z (n) trU-mU 

S®ri:lc^rn^nJMj6ii:;f7-fe3/ httjE^Sl 3. m 
S»mtf^^S8. *^SI9-1~9-N, -g-^Sl 

■i-z (n) ^Srii^^1-SJ;5lcLTta^\ ifc, ^JSic 
ii*tfl^ffi»4. Af. -S. Af. , Af. +6«3o 

[0 0 3 6] H4T-(4j^^Sl 4W||ft-^a;/3 

i:mmik^y±yhmiE^Sii 3»c7-f-hv<>>^'i-5 ■ 
[0 0 3 7] ttz. ^mt&mmx(i. m^m:ty^y 

miE^igi 3tcj;l3ft#affi#^i 2T'ttai$n5fB 

Rgfi-^d (n) \zn\^x^mm^<DWE^'^\,\ z<r> 

50 ^*#t,tlSd. (n) «rfflV^-C<SfS:«^th»^fT5r 
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ttrioTtv y. (n) ~y, (n) tr-g-SnSSfS 

!S^^i:#BSfS^d. (n) OlBMro<B;T/45^-ll:lf50 

[0 0 3 8] MMmm^. men. ^n%m<r>%%(r> 

ffl1-5ff^f 5^«x:-CV^5. 
[0 0 3 9] i(^^:tecOS^ffi4<4, S:^X)^?>(7)AltjS 

[0 0 4 0] ^-x\ ft-i-^'Wf^W^^ 1 sici 19. 

miE^o'^mi^mLx. ^mmmnn^m8f)'^^m^ 
m^mM(Dmmmfimm%:umLx\^-^x. i^is^ixsfi 

mi-?>^tX\ iS75^P>(OAWft (^MiS) ;!i5^9Jnfc 

[0 0 4 1] /<c*3. r(D^:te<^f^ffi4(4, mMmm2 

mite LT ^1 Pl«wgb**#5„ 
( 0 0 4 2 1 i^jfewff^ffi 5 . 07(4, rro^BjcoHifeo 

[004 3] r (ommmm 5 t-(4, nisrojgffi 4 1 1^ 
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imn6~tt^x^^. 

[0 0 4 4] :Lnmmmm5i-i. mm.mm2 
xmmLx-hmm(o^^i:m^o 
wm6^?ii-rm^mx'h^. mmnmmexa. mmn 

mm^A (n) i:ffi;^m-^z (n) (7)M:9-^*465«» 
10 §ll4i:MaL§§i4<^tii;/3«rA;'3i:tTS«ft^ro1'Wf 

[0 0 4 6] ^<D'^m<n>mm&X'\-t. 

{t#4'Wftim#ia: 1 5{43fafs^roi'»f*iim-§- 

d (n) -z (n) o:>mti(o^-.mimt*^h^^\^. m 
aft^;i5tfjff$nfc«-a-tc(4,. ^m^m^^-^^sn^ 

■§-*»r^m^Sl 5T-{4A;^!$ixfc«»Sl 4(iJ;>)^ 

20 fiXLfc^^fesi 0(7)m;'3m-§-i:#R?.ft^t<oMft-§-<75m 

■fv-^:fTyy'i-(DmWii^ii&nb^t:d^X^6o 

[0 0 4 71 z<omm(Dmm6n. mm(Dmm2 

[0 0 4 8] ^m<OMm7. 1219(4, CKO^B^WHJfeW 
Jg«6 7Sr^%-t«fifeiaT-fc5, *«Sro?K«g 7 ^(4, lliS<0 

30 fmiX^^LfzTy:/'r-<^T>'ri-(r)mmclja:^. ?t 

[0 0 4 9] 1^^«|gcW-»^S8|C^3^^T, (8) t 

^ (9) T'^LfcJ;plc:lSHfT?iJ*3j:tf1fSffiH-<^' h 

f^;eiSi£/,gi;'^5„ rrT% L(43Fi5i*!ta(7)fcftof->'y 
/UicT-&5:65,iKlf6^tt«^+^J-(^#^fcJ6|rL(4&5 

40 fflir^tLT, w-i^i!km(r>-9->-:^j^mLnmxxh^^'D 
^l»«ffi7-e(4#a^ict+»^lS8lc*3^^T(4, mio 

50 v^. ]tS«ic»SS^Srff5„ 
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[0 0 5 0] 01 0lc:^-rJ;5{-x :^xy7'2 2^C^o^^ 

Ri i3xxfm:s.mm^^ \^^^Pi (s) isxxf^ 

(9) {cJ;»)H-S1-5o JI>:»c;^x-;/7'2 ^a§I^T5lJ 

fc\ i = 1 X'htufmmnm^ ^ y i e 

Oil-S, Xx->7'2 4T'I±. ±ERi iR« i3j;U«P 
. tP. ro^^ftiasrfi'vv R,i tPci ?r*J?)5, 

mi:t^(D:d^^\/\ ;^-ry7'2 5-efi, ;^xs'7'2 4-e 

6-lT-(4. ;^X2'y2 4T'**fcR<. Pc SrlfMfT 
?ijp<^y 1 6'^tBgBff?iJR.tJj;t;'*B2ffiM^^ h/PP. 

^5lJ1^:^7•y^^r^lJfflLT1«M^T^JR.i *5J;t/ffiSt@M'< 
^ b/wPci Srt+fft. 2'7'2 ST'i^fiiifcoff^Srl- 
[0 0 5 1 1 ncio, ±l2l5i?g-ct4, 5/^2 6 - i {c 
t5V^T, Rei iPoi ^iSHfT^M^y 1 B'-Mgrft^L 
Si I(c^i-xr5'y2 6-2»J;p(c, 

tiS+lH-i^' h;P©tf»^S:T'fo5Ri iPi ^t@SI^T 
?ijy^y 1 6--tlMff5iJR« fciU'ffiStSH'^i? h>'l-P 
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-NO-€-ixm{c:*H-S±IS I Q«^^^«4 - 1 ~4 
40 -N(Dtiitjm^(7:>iiri^'ti^'^^-r^-^^ISi 0 t^m 

[0 0 5 5] j!fe»;i|gi 3ro7D-^-^— ^(ca-:5^^Tt^I 

UfcJlJS^;t7-fes/ hi:?r^*y l-^#L {;^X5/r3 
3) , ^ffl-f^iiK^-V^^/i^Tc hSr^^L C^r-y^ 
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21 

[mil :i(o%m<DmM<ommi^^i-T'$r^T^-:f 
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